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2 5 



WO 03/078541 PCT/JP03/02995 

0.14g(0.1mmol)£ 1 , h + >18S U U «y h;KC«9IU h 

U ->A1.9g(18mmol)*7K9 5 U 'J «y HI/teiSJBLfc&ft&itlD;^ 9l*M15»IWiP 

»LT, Wi2.4g (W84%) fcftfc, ft&ftfc&AfaU 90MHz 'H-N 
MR^t>'FD-MS(cJ;«9S^tl (A4 7) -Cfc* Z t tVmUz. &tc^ FD-M 
S omfefe&mTKTfito 

FD-MS, ca led for C 3 5 H J3 N3=485, found, ra/z=485(M + , 100) 
$ h n^tltcit^m 1 fSOx^l/^t >y 7*&t>* 3 *S0x*;M* 
7 7°<7){il£g| 1 13 /T> Lfc. 



& 1 







mnw- 




£)&0J 1 


A 2 


3. 2 


2. 7 


£$0J2 


A 1 4 


3. 2 


2. 8 


£J&0J3 


A 3 3 


3. 3 


2. 7 


^^J4 


A 4 5 


3. 2 


2. 8 


^^]5 


A 4 6 


3. 3 


2. 8 


£j»6 


A4 7 


3. 4 


2.8 



2 5mmx 7 5mmX 1 . 1 mmW<D I TO»ill««tf (i^-? 

UV*Wife?**3 oawfifftofc. ^<IMB|li7-fW^#7Xli4 

©®±{3BUl2^m@^S-vJ:-9^LT^)16 OnmON. N' (N. N 

' -> f 7x-^-4-7;;7x-^) -N. N-v ? 7i-;U-4, 4' -V7 
^-1, 1 ' -t7x-;H (TPD 2 3 2K) £/»Lrc 0 i©TP D 2 3 
2«(±. IE71& A® t LXtomtZo 2 3 2 ®Lh(3$|J? 2 0 n 

2 6 



WO 03/078541 PCT/JP03/02995 



m£>4, 4' -b'X CN- (l-t7f;b) -N-7x^7^] t'7x~;b 
JR(NPDfflt) fcJjfcgtLfc. 3©NPDm4jE?IJI25Ji^Lr*IB"f*. Sfclz 
^ d^NPDSI±(^JP4 OnmO±i2{b^J (A 2 ) fc&ttU&XLfc. £cs 
B#> I^BttcTIBft;^ (D 1 ) «\ (A 2 ) : (D 1 ) (DM&St 4 0:3 
Life 0 ft*>\ lt$m (D 1 ) (i, Wfe£fgft£-££/-c46 N 1 fiE<0x*;M?-# 
2.7 9 eVtM»TO4, fb£$ (A 2) (D 1) 2:Offi^fl|(i 
> mmtLXtimt*. ^<Dm±^mm2 Onm-CTfBBAl q (Mettyf 

zimLtz, b a i qj^«, m^mxmtbxmmi-^o zo>^ 

, 2 <7)1i^&A« (l^m) t LTA 1 q : L i jgg (BM 1 0 nm) £tTML/c 

o -#a i q : l i ihll^/ia i mmsit&m&m&Bf&bfimELm?* 

ZOmTlt, MffiMBL 5 . 0 15 0c d/m* , ^«$6 . 7 

c d/A©»^f feMlf^nf;, tin, &%mmi$ (0. 15, 0. 1 
6) T^«9s fe^JS^ii^o/io 




BAlq 



;»2~3 

^wjncfc^T, (a 2) ©ftb^ %2 izmmcDfcsm&m^tz 

2 7 



WO 03/078541 PCT/JP03/02995 

JtR0fl 1 

JUfcWUt*5^f% fb^NS (A 2) ©ftbOC, flfc*42^D©<b*NJr**TI3 



BCz 

ft 2 







H EE 
(V) 


(cd/m') 


(cd/A) 






mm i 


A2 


5. 0 


1 5 0 


6. 7 


* 


(0. 15. 0. 16) 


mmmt 


A 1 4 


6. 0 


1 3 0 


5. 5 


w 


(0. 14, 0. 16) 


%mmz 


A3 3 


7. 0 


1 6 1 


6. '9 


ft 


(0.15,0.16) 


m.m\ 


BCz 


8. 5 


1 2 0 


3. 4 


ft 


(0. 14, 0. 16) 



2 5mmx 7 5mmx 0. 7 mmJ¥© I TOSEMtf* #9 V7" 

Z 8 



WO 03/078541 



PCT/JP03/02995 



0nm©»7* a$/T->* (TEC uPcfll) fcdUllLfc. -®Cu 
Pcitt % jETLaA*fcUT»ffi+*. fcfc. ^CuPcl±«3 0nm 
054, 4' [N- (l-t7^) -N-7x~;U7^/] t'7x^§ 

(TISa-NPD^) £©a-NPD^iIE&iimJi£ LTflMt* 

6 e i©a-NPDBLh^lW3 0nmO±SSft^* (A4 6) 

VhfcUTbU* (2-7x=.;l/trUi?>) .1 r (TIE I r Cppy) » tmt 
**. ) »*DU/c 0 fgftJl^fcfcttai r (ppy) . ©«Kti5fi*%tU 

/c 0 zo>m&. %mtbxmm%. znvitizmwi onm© ci. r - 

fx7x^) -4-^7-h) fx {Z-*?)\>-l-*J U77-h) 7fl> 
.-OA (B A 1 qBt) «flf£Uc 0 A I qK^flflHMfc LT®m 

6. $ &fc£<D&±t;:I8SJ¥4 0 nm©8-fc Kn*$/*y'J >©7;U5 ->7 A$i§ 
& (TI3A1 qflt) &f$.mbtz, i©Al qKHW^AS^Ltatl-t*. - 
©^ayv<b7;i/*U^J5t?**L i F*0. ZnmOiSCiSU 
7/U5s.tfA*l 5 0nmCH${:I«^. Z<DA\/L i F«@itT{« 

€E5. 5V, *8fct&&0. 
2 2mA/cm 2 IZT, £fttl£ 1 0 0 c d/m 2 . 5^1*4 4. 5 c d/A 
<D»fe383to&<fll btx. fegMiU* (0. 3 2, 0. 6 1)-e*cfe. 



WO 03/078541 



PCT/JP03/02995 




lr(ppy)3 Alq 



mm®\ 5 

n^j4(cfc^-c, ^.nmo^vm^i^m (A4 6) ^ 
% (a 4 5) m^tzVMimm^xmm^ki-mWiL, mm^ms., m 

Jtttffl 2 

Hfflgffll 4 Kfc^T, fSftJi<£*X ( A 4 6 ) ©ftb 0 (-> 

ttlSU |H]^(-mJEE> f£«J*> feJg£$'J£l^3(wT^ 

Jt80]3 

»^4^*j^t n %%m^>ts7,mm^^ (A4 6) ©«*>ok. *s 

Wft&H&ai 2002-0028329A1 KgEttOTlBfb^lfcl (A - 1 0 ) ft 

3 0 



WO 03/078541 



PCT/JP03/02995 




^3 





htm 


3«*g 
(eV) 


1S« 
(eV) 


HE 
(V) 


(mA/cm 2 ) 


(cd/m 2 ) 


ft % 
#) & 
(cd/A) 


(x,y) 




A4 6 


2.8 


3.3 


5.5 


0. 22 


100 


44.5 


(0. 32, 0. 61) 




A4 5 


2.8 


3.2 


5.7 


0. 23 


97 


41.8 


(0. 32,0.61) 




BC z 


2.8 


3.6 


5.4 


0.31 


101 


32.6 


(0. 32,0.61) 


Jttt«3 


A- 1 0 


3. 1 


3.7 


5.9 


0. 32 


100 


31.8 


(0. 32,0.61) 



& 3 km ltz& a Jttfcfll 2 , 3 ( B C z . A- 1 0 ) 



2 5mmx 7 5mmx 0. 7mmJftf) I T Oi&*RW&tti& iS*7 TMMJk.-i V 7' 

Tfllffl 0 nmO»7^Di/T->l (CuPcit) £/&^Lfc 0 COCuPc 
iE?L^Al^LT«1-^o u P c tt®±£IBIBE 3 Onm© 

1, 1* -fc** [4-N, N-V (/<7h'JJl/) 7;;7x^l/] S/^n^+tf 
>« (TISTPACJH) fcdcKLfc. i©TP ACKttiEflJft&JIfc LTmfi"f 
*. TPAC«±iuBUP3 Onm^±IS<b^tl (A4 6) feSMfUfeSfc 

»*fij6«U^. ^i^Ir^W^tlrb^ [ (4, 6-^7^ 



3 1 



WO 03/078541 



PCT/JP03/02995 



tn7i^) - try ¥1— b-N, C 2 ' ] trn y-J— b (TIHF Irpic) 
*«Ltf: 0 HftH^fctt&F Irpi c©*gl±7Sfi%fcLfc. 
. mmtLXWm-t*. ZOmi-^mW- 3 0nm©8-.tKaW/ , J>O 
7 ,U5^A$*#; (A l qj@t) &j£KLfc. i©A l q JKM^AS fc U T« 
coftAaywbr;u* U^l"e**L i 0. 2nm©f^:If 
U &t>-?7;US~^A£ l 5 0 nm0H^t:If Ufc, £©A l /L i F 

4 4mA/cm 2 KT> fi«E9 9 c d/m 2 , §Sft3&¥te2 2.4 c d/A 
©Wfe^Tt^lfbti, (0. 17, 0. 3 9)t*9fc. 



• WfeM6(;:*5lrVT\ bfal^b^ (A 4 6) ©f^bOC, 

m&> &ftn&. %mhm, l* 4k^l^. 



31*08 6 fcfcwc, (A 4 6) ©^01^ fit* 

&£n©{b£^T*;fc&±f2tt£« c z fcflj^fcjaftfctlRltllfc ltw$IE l^? * 

mmizmm, mmm. m&&* z&zwhi3ukki> 



mm 5 

itmiAlz^X^ jEMMMaikGlfa (TPAC) KfUT, a-NPD£ 




FIrpic 



H»7 



3 2 



WO 03/078541 



PCT/JP03/02995 



m®izLxmBLm=?m$iu miz*E, nm&, mytmm, mmm 



%4 







3fi3g 
(eV) 


1S9 

(eV) 


mm 

(V) 


(niA/cm 2 ) 


(cd/m 2 ) 


$ * 
(cd/A) 


(x,y) 




A4 6 


2.8 


3.3 


6.4 


0.44 


99 


22.4 


(0. 17, 0. 39) 




A4 5 


2.8 


3.2 


6.8 


0.55 


99 


18.2 


(0. 17, 0. 39) 




BC z 


2.8 


3.6 


7.8 


1.70 


98 


5. 80 


(0. 16, 0. 37) 


Jfctfc0!5 


BC z 


2.8 


3.6 


7.6 


1.09 


99 


9. 15 


(0. 17, 0. 37) 



>y -xnm^&ti&sHr & %.%m \zm& uf&t s * * e t * * . 



WO 03/078541 PCT/JP03/02995 



1. tib-^xC (i) -caaftsfc^fr&ttawaxu* ha^^^vx 

(Cz-) „ M m (1) 
CiW\ Cz^ Kftfc u M«\ M»tL<« 

„ m^2^±©i^tiM«SO(c:M^^T^Tt«t^o fc/:'U n=3, m= 1 

2 . HuiH-ns^; ( i ) ■?mzn%it$m\ tib-jkss ( 2 > ~ < 1 0 ) wr 

Cz-M (m=n= 1 ) ( 2 ) 

Cz-M— Cz (m=l, n=2) (3) 
Cz-M-Cz (m=l, n=3) (4) 
. Cz 

M-Cz-M , Cz-M-M (m=2, n=l) (5) 

M-Cz-M , Cz-M-M-M , M-Cz-M-M (m=3, n=l) (6) 

Cz-M-M , Cz-M-M-Cz , M-Cz-M-Cz (m=2, n=2) (7) 
Cz 

Cz-M-M-M , M-Cz-M-Cz , M-Cz-M-M-Cz , M-Cz-M-M, 

I J* Cz 

Cz M 

Cz-M-M-M (m=3, n=2) (8) 

Cz 
Cz 

Cz-M-M , Cz-M-M-Cz (m=2, n=3) (9) 
Cz Cz 

3 4 



WO 03/078541 PCT/JP03/02995 

i CZ 

Cz-M-M-M , Cz-M-M-M , Cz-M-M-M-Cz , 

Cz Cz Cz Cz 

Cz-M-M-M-Cz , Cz-M-Cz-M-Cz-M-Cz (m=n=3) (10) 

3 . flfeB-jHS* ( 1 ) OltStyO 1 WkV>3-* * <y 7>* 2 . 8 - 3 . 8 

4 . ftm-ma. ( 1 ) ©ik^*© 3 as^x* +^7^2. 5 ~ 3 . 3 

u^hp;u^^.yfe vxfg^fcOT, tf&&m&ma'PtSi <tti mt\ 

.n ;u 5 * -y -fe vx*^ffitt*4fc£W1-**i*x l/nn;i/5*y-b 
l/na;i/U7t vxjtfFfcfc^T, «?miHJS^*^ 1 K:l3fctf>W$|xU 

e 



3 5 



WO 03/078541 PCT/JP03/02995 

il/najvU'yt yxf&Tiz&^X^ !EftMi&Vtftt$£ 1 Kf5ft<Z>W4§x 

1 3 . 3SSS&jBXl±-€-n^±©^*g®ijet«fc 056^«»*« 5 £i2«0W 
ba^S^y-fevxI^o 



3 6 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/02995 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C09K11/06, H05B33/14, H05B33/22 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C09K11/06, H05B33/14, H05B33/22 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



X 



X 



JP 2000-264880 A (Sharp Corp.), 
26 September, 2000 (26.09.00), 
Claims; Par. No. [0037]; example 1 
(Family: none) 

JP 2000-268961 A (Futaba Corp.), 
29 September, 2000 (29.09.00), 
Claims; Par. No. [0073] 
(Family: none) 

JP 2000-290644 A (Fuji Photo Film Co., Ltd.), 
17 October, 2000 (17.10.00), 
Claims; page 8 
& US 6440586 Bl 



1-14 



1-14 



1-14 



fx] Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

X document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
30 May, 2003 (30.05.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
17 June, 2003 (17.06.03) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/02995 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 01/019939 Al (Ciba Specialty Chemicals Holding 
Inc.), 

22 March, 2001 (22.03.01), 

& JP 2003-509441 A & US 6258954 A 

& EP 1216285 Al 

US 2001/15614 Al (Fuji Photo Film Co., Ltd.), 

23 August, 2001 (23.08.01), 
page 16 

& JP 2001-284051 A 

JP 2001-247858 A (Fuji Photo Film Co., Ltd.), 

14 September, 2001 (14.09.01), 

Claims 

(Family: none) 

WO 01/72927 Al (Idemitsu Kosan Co., Ltd.), 
04 October, 2001 (04.10.01), 
Claims; page 17 to 18 

& EP 1205527 Al & US 2002/45061 Al 

JP 2000-260565 A (Futaba Corp.), 
22 September, 2000 (22.09.00), 
Claims; Par. No. [0062] 
(Family: none) 

JP 11-144876 A (Toray Industries, Inc.), 
28 May, 1999 (28.05.99) , 
(Family: none) 



1-14 



1-14 



1-14 



1-14 



1-14 



1-14 



Form PCT/1SA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP03/02995 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The claim of this application includes three groups of inventions having 
the following matters as the "technical feature": 

(I) a material for organic electroluminescent devices consisting of a compound 
of the general formula (1) wherein m is 1, 

(II) a material for organic electroluminescent devices consisting of a compound 
of the general formula (1) wherein m is 2, and 

(III) a material for organic electroluminescent devices consisting of a compound 
of the general formula (1) wherein m is 3. 

The technical feature common to any two of the groups (I) , (II) , and (III) 

(continued to extra sheet) 

1 . Q<] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. jj^j As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. ^] As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest. 

[~x] No protest accompanied the payment of additional search fees.. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



i 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/02995 



Continuation of Box No. II of continuation of first sheet (1) 

is a material for organic electroluminescent devices consisting of a 
compound having a structure wherein a substituted or unsubstituted 
nitrogenous hetero-aromatic ring having 2 to 40 carbon atoms is bonded 
directly to a substituted or unsubstituted carbazoyl group, but such 
materials for organic electroluminescent devices are known (see Japanese 
Patent Laid-Open Nos. 2001-284051 and 2000-323281) . Thus, the technical 
feature is not considered as "a special technical feature" within the 
meaning of PCT Rule 13.2. 



Therefore, the groups (I), (II), and (III) do not have any "special 
technical feature" in common. 



Form PCT/ISA/210 (extra sheet) (July 1998) 



I" 

K 



H^ffl®## PCT/J PO 3/0 2 9 9 5 



a. &w(om-zm<om. {mm<m^m (ipo) 

Int. Cl 7 C09K11/06, H05B33/14, H05B33/22 



HaESrffofc*/wnBas|. (®mm&m (ipc) ) 

Int. Cl' C09K11/06, H05B33/14, H05B33/22 









X 


JP 2000-264880 A(f*-:*88££tt)2000. 09. 26, #ffFfif3fc<£>® 
B, [0037] , *jft«l(7r«-*U 


1-14 


X 


JP 2000-268961 AG5^m^lHlfc^*fc)20O0. 09. 29, #fFfjf5fc© 
45B1. [0073] <77$!J-*L) 


1-14 


X 


JP 2000-290644 A(f±?l7-f /VA«5fc£tfc) 2000. 10. 17, ftflflflt 
^©|5H,08H &US 6440586 Bl 


1-14 



c Wont K t XflbP&l* * *i-c v > 5 . 



TAJ WlcBWo*)5an»TH:ft<, 
t><o 

TEj nRtiMBttOttMSfctt4Mr?*>S*s % H8&WKB 
Et&fc4&££*i,fct>cD 

roj amzzzm*. ma. mmmz-gR-tzx.®. 



©h jut** 

©ff£i£*tti&Wfei*fc^ t fetbS t CD 
±<D3Cifci:cD, JS«#fci:oTaWT?^*»**l!: 
r&j n-/<^^h7r5y-XiR 



30. 0 5. 03 



BMttfteossB 17.06.03 



£$M©£$*&tf;fc-Cft 
B*H*ftfFJf (I SA/J P) 
SHIS^l 0 0-8 9 1 5 
m^=Pftffl K(8#H=T I4#3t 



4 V 



9 2 7 9 



OS** 03-3581-1101 3483 



«PCT/ISA/2 10 (S2^) (1 9 9 8^7^) 



m®mmm& pct/jpo 3/02995 



K5S1-5 
gt#<p$BB<s>#-*§- 



X 



X 



X 



WO 01/019939 AKCiba Specialty Chemicals Holding Inc.) 2001.0 
3. 22&JP 2003-509441 A &US 6258954 A&EP 1216285 Al 

US 2001/15614 Al (Fuji Photo Filem Co., Ltd.) 2001. 08. 23, P. 16 
& JP 2001-284051 A 

JP 2001-247858 A(*±«7-f /VAflc^tfc)2001. 09. 14, #fFft 

wo 01/72927 kumytmmmz&m 2001. 10.04, m-£<D®m. mn 

-18^— *J & EP 1205527 Al &US 2002/45061 Al 

JP 2000-260565 A(^^m^XH«^±)2000. 09. 22, ^fFffjfctf) 
im, [0062] (7j?9-3te U) 

JP 11-144876 A OK W«3fc£tfc) 1999. 05. 28 (77*1-* U 



1-14 



1-14 



1-14 



1-14 



1-14 



1-14 



iSPCT/ISA/2 10 m2^~i?<0&%) (1 9 9 8^F7^) 



HKWS#-§- PCT/JP0 3/0 2 9 95 



m8&%3m (PCT1 7&(2)(a)) O&itl:: J: !J , ^©HBaSS&fftStt&fDgafc:,}: 0l8#<0(|fill©-lB5fcoivt# 



1. □ MftofKB 



2. □ tft*o«KB 



3. □ |fl*0ffi|l| 



H\ ^Mft*(Oiii5i8-e*>-3 "CP C T&&IJ6. 4(a) Oft 2 ft 3 



ftnffi 8Bo»-tt^ i/r^a » <pS ji, (» i 3 o«5») 



•■-ij^-^as< 



4. □ a«A^.5^ii^llSS^^*»3Wrt^^LJi^ofcO-C, £©BSK1»2c#£»4, m*04GBSft>ft«ll3Etl 



i6Jp«3iE#JR»«)||«©*Sc-ci!:l»*-5a« 



iitPCT/ISA/2 1 0 (ftl"«-S>0«Hl (1) ) (1 9 9 8*7%) 



m&tum&% PCT/J PO 3/0 2 9 9 5 



^*s/ir^*mwm*nfe*vci^5 (#J;il#i#M 2 o o l - 2 8 4 o 5 l #p§ 

2000-323281 <Z)T\ gft rsfl?ft#$:j ftp C T&glJ 13.2 {C&tfS 



iSPCT/ISA/2 10 (mi^-V) (1 9 98^7^) 



